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(54) GRADING OF DIAMOND 
(57)Abstract: 

PROBLEM TO BE SOLVED: To synthetically and fairly evaluate objectivity of value in 
commodity transaction by judging color grade and clarity grade of a diamond by visual 
observation and simultaneously measuring brightness to light source which is incident on 
the diamond from table face side of the diamond. 

SOLUTION: Measurement of brightness by optical equipment in addition to measurements 
of dimensions, finishing, color grade and clarity grade of diamond is made to be comparable 
with evaluation of color grade and clarity grade by artificial, judgment and thereby, 
brightness of diamond itself is objectively corrected to enable evaluation of fair and 
synthetical grade. When certification of authenticity of diamond is prepared, after 
measurement of visual observation, diamond is set toward the upper direction of a table on a 
base of black and light having a constant light intensity is made to be incident on the 
-diamond from a ring-like fluorescent lamp 13 of upper end of black cylindrical jig 1 1 and 
reflected light is received to optical equipment 14 such as a luminance meter above the 
opening and brightness (cd/m2) is displayed on a display 15 and determined. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The appraisal technique of the diamond characterized by evaluating the 
grade of the concerned diamond by measuring the brightness to the light source 
which carried out incidence from the table side side of a diamond. 
[Claim 2] The appraisal technique of the diamond characterized by evaluating the 
grade of the concerned diamond synthetically by measuring the brightness to the 
light source which determined the ****** tee grade which determined color grade 
by .contrast with a comparison stone, and includes the existence of a blemish 
under a microscope, and carried out incidence from the table side of the concerned 
diamond further while the dimension item of a diamond is measured and the 
finishing status of the concerned diamond is judged by viewing. 
[Claim 3] The appraisal technique of the diamond according to claim 2 
characterized by not depending the above-mentioned color grade on the contrast 
with a comparison stone, but determining it based on the measured value by the 
colorimeter. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the 
appraisal (diffraction grating) technique for evaluating the quality of a diamond. 
[0002] 

[Description of the Prior Art] As everyone knows, degrees of hardness are the 
minerals of axial crystal system, such as the highest carbon, a natural diamond 
has scarcity value, and also since gloss is very beautiful, it is treasured as a 
jewel. In order to exhibit the brightness most as the object for an ornament, or an 
object for admiration, after the characteristic cut was given, surface polishing 
was made further and a goods value is raised, the commercial scene is presented 
with such a natural diamond as a dealing object. If it is in the natural diamond as 
such a jewel, in order to carry out security of the goods value in the case of 
dealing in a commercial scene objective, the evaluation document generally 
called written statement of an expert opinion (diffraction-grating report) is 
appended. 

[0003] The result judged about various items for this written statement of an 
expert opinion evaluating the value as a diamond by the skilled expert is 
indicated, and the criteria of the jewel differentiation organization association 
(AGL) which added further several items to the item which the U.S. gemology 
meeting (GIA) which has authority most defined are adopted in our country. 
Here, the above-mentioned item is a color property including the status of the 
weight (ct) of an outline diamond, the various dimensions in a cut, a cut, and 
polishing finishing, and the transparency of the diamond [ itself] etc. 
[0004] For example, drawing 4 - view 6 is a round said that brightness is most 
demonstrated among this kind of diamonds. Brilliant The common diamond 1 
with which the cut was given is shown, and the about 90% is processed by the 
above-mentioned cut in the diamond as a jewel. About this diamond 1, if each 
item in the above-mentioned written statement of an expert opinion is explained 
in full detail, first, the weight of a diamond 1 is most important element in which 
the size of a diamond is shown, and it will **** it with the electronic balance and 
it will be expressed as a carat (Ct). Moreover, about the various dimensions in a 
cut, it is based on automatic meter reading and viewing of each part dimension 
which used the microscope. The thickness of the depth (%) which shows the 



rate of depth H to diameter D, the table (%) which **ed the size of a table 2 by 
average diameter D, and the girdle 3, and the size of the curette 4 are displayed, 
and the cut grade (AGL criteria) further judged synthetically based on these 
values is displayed. 

[0005] Moreover, the surface-lapping status in the concerned diamond and the 
object nature of a cut are judged by viewing using the microscope, and are 
displayed as a finishing item. Subsequently, since the diamond has the color in 
which the most contained yellow and brown, as shown in drawing 7 , the grade 
of the color grade which ****ed colorless transparence as the highest D by the 
degree which increases the small [ every ] yellow taste and the brown taste is 
displayed. The technique of determining the grades D-Z is taken by finding out 
the comparison stone of the same yellow taste as the concerned diamond, 
making viewing contrast the target diamond and comparison stone one by one 
using two or more comparison stones (master diamond) D-Z from which the 
degree of the small [ every ] yellow taste beforehand sorted out based on the 
prototype of GIA changes, in order to judge the grade of this color grade. 
[0006] Moreover, the existence of fluorescence nature is displayed as a kind of 
the color property of a diamond. And finally, under binocular-microscope 10 
scale factor, the crack which exists within and without a diamond from all the 
orientation of vertical and horizontal is inspected, and after taking the size, a 
number, a position, etc. into consideration, as it is shown in drawing 8 based on 
the criteria of GIA, the ****** tee grade of the diamond is determined and 
displayed. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, brightness [ the factor 
which determines the goods value is the weight first and ] of the concerned 
diamond further, i.e., it is in this kind of object for an ornament, or the natural 
diamond for admiration to look [ how ] beautifully. Therefore, the written 
statement of an expert opinion which does in this way and was obtained can be 
called what evaluated the brightness grade of a diamond indirectly when a round 
brilliant cut judges the differentiation between the target diamond and the ideal 
concerned round brilliant cut about each above-mentioned item first under the 
premise of being the cut by which the brightness as a diamond is demonstrated 
most in addition to the item of the weight which can be judged directly. 
[0008] However, if it is in the appraisal technique of the above-mentioned 
conventional diamond Since viewing is performing chiefly decision of the color 
grade which is the item which expresses brightness of a diamond indirectly and 
has big influence especially on the goods value of a diamond, and ****** tee 
grade Also by the operator who has the level of skill same in decision changing 
with an operator's levels of skill There was a possibility of inclining toward 
****--sometimes decision, in such a case, the value evaluation to a diamond is 
influenced greatly, and there was a trouble where it will become impossible to 
carry out security of the objectivity of the value of the diamond in the process of 
the commodity transaction originally made into the purpose. 
[0009] This inventions are direct, objective, and a thing aiming at offering the 



appraisal technique of the diamond which can be evaluated with justice 
synthetically about the goods value of a diamond by having been made that the 
technical probrem which the appraisal technique of such a conventional 
diamond connotes should be solved effectively, and measuring the grade of the 
brightness of a diamond which serves as an important element most by the 
optical instrument. 
[0010] 

[Means for Solving the Problem] It is characterized by the appraisal technique of 
the diamond concerning this invention according to claim 1 evaluating the grade 
of the concerned diamond by measuring the brightness to the light source which 
carried out incidence from the table side side of a diamond. 
[001 1] Moreover, the appraisal technique of a diamond according to claim 2 
While the dimension item of a diamond is measured and the finishing status of 
the concerned diamond is judged by viewing By measuring the brightness to the 
light source which determined the ****** tee grade which determined color 
grade by contrast with a comparison stone, and includes the existence of a 
blemish under a microscope, and carried out incidence from the table side of the 
concerned diamond further It is characterized by evaluating the grade of the 
concerned diamond synthetically. 

[0012] Furthermore, it is characterized by for invention according to claim 3 not 
depending color grade on the contrast with a comparison stone, but determining 
it in invention according to claim 2, based on the measured value by the 
colorimeter. 

[0013] If it is in invention according to claim 1 to 3, the grade of the brightness 
itself] of the concerned diamond is evaluated objective and impartially by 
measuring the brightness grade of a direct diamond from the table side side of a 
diamond to the light source of the fixed luminous intensity which carried out 
incidence using optical instruments, such as a luminance meter and a part 
luminous-radiation luminance meter Consequently, round supposed that 
brightness is demonstrated most while it is enabled to carry out security of the 
goods value of a diamond objective and impartially, without inclining toward 
****-decision Brilliant It is also enabled to find out the ideal cut more than a cut. 

[0014] Incidentally it faces creating the written statement of an expert opinion 
(diffraction-grating report) based on the criteria of a present jewel differentiation 
organization association (AGL). Are set by the above-mentioned criteria like 
invention according to claim 2 or 3. In addition to the item of the dimension item 
of a diamond, finishing, color grade, and ****** tee grade, the brightness of the 
diamond by the optical instrument mentioned above is measured at least. By 
enabling evaluation of the color grade by artificial decision, and ****** tee 
grade, and contrast, it is enabled to rectify the brightness grade of the diamond 
itself] objective and to evaluate the grade of a diamond with justice and 
synthetically. 

[0015] In this case, if it determines also about color grade based on the measured 
value by the colorimeter, since room to be able to determine almost all evaluation 



items based on the measured value by the objective instrumentation device, and 
for artificial decision enter will be lost like especially invention according to claim 
3, it is enabled to perform grade evaluation of a very objective diamond. In 
addition, it faces that the measured value by the colorimeter determines the 
grade of color grade, and the degree of each color is measured by the colorimeter 
about two or more comparison stones (master diamond) beforehand sorted out 
based on the criteria of GIA, by comparing with the measured value to the target 
diamond, the comparison stone which corresponds objective may be found out 
and a grade may be determined. 

[0016] However, since the comparison stone is aimed only at the degree which 
wears the yellow taste chiefly in this case, the grade of the color property 
corresponding to the concerned comparison stone will be determined. Then, if a 
colorimeter is made to estimate the degree of various colors, such as yellow 
which measures the degree (peak value of the wavelength corresponding to 
each color) to various kinds of colors of a diamond, and the target diamond has, 
brown, and blue, without being based on the above-mentioned comparison 
stone, it will also be enabled to perform synthetic grade decision about various 
kinds of hues. 
[0017] 

[Embodiments of the Invention] The 1 operation gestalt applied when the natural 
diamond of the cut which showed the evaluation technique of the diamond 
concerning this invention hereafter to drawing 4 - view 6 based on the drawing 
was appraised and the written statement of an expert opinion was created is 
explained. First, to the target diamond 1, the weight is ****ed with the electronic 
balance, and it is written down in a written statement of an expert opinion, using 
the value as a carat (Ct). Subsequently, the each part dimension of a cut of the 
above-mentioned diamond 1 is measured by automatic meter reading and 
viewing using the microscope, and the predetermined card column of the 
above-mentioned written statement of an expert opinion is filled in in quest of 
the thickness (GIRDLE THICKNESS) of the depth (DEPTH;%) which shows the 
rate of depth H to the outline dimensions and diameter D of each part, the table 
(TABLE;%) which **ed the size of a table 2 by average diameter D, and the 
girdle 3, and the size (CULET) of the curette 4 And by comparing class, such as 
having been beforehand determined as each of this measured value by AGL 
criteria, the cut grade (CUT GRADE) of the concerned diamond 1 is determined 
synthetically, and it displays on the above-mentioned written statement of an 
expert opinion. 

[0018] Subsequently, class, such as judging the surface-lapping status in a 
diamond 1 and the object nature of a cut, and corresponding by viewing through 
the microscope, is entered in the finishing (FINISH) card column of a written 
statement of an expert opinion. Furthermore, by finding out the comparison 
stone of the same yellow taste, making the above-mentioned diamond 1 contrast 
with two or more comparison stones (master diamond) D-Z from which the 
degree of the small [ every ] yellow taste sorted out based on the criteria of GIA 
changes one by one The grades D-Z of color grade (COLOR GRADE) are 



determined, and as shown in drawing 7 , the grade (in the case of this operation 
gestalt, it is D) is filled in. 

[00 1 9] next, the inside of a black box setting - the above-mentioned diamond 1 
« a long wave - a ultraviolet ray lamp (3650 AU) is irradiated, the reactions (-less 
reacting, blue, blue white, etc.) made into the wavelength which is visible to the 
scale division of the concerned diamond 1 are distinguished, and the card 
column of the fluorescence nature (FLUORESCENCE) of a written statement of 
an expert opinion is filled in Furthermore, based on the criteria of GIA, while the 
crack which exists the above-mentioned diamond 1 within and without by all the 
orientation of vertical and horizontal to viewing under binocular-microscope 10 
scale factor is inspected and the size, a number, a position, etc. are taken into 
consideration, as shown in drawing 8 , the ****** tee grade of the diamond is 
determined and displayed. 

[0020] And finally the brightness grade which a diamond 1 has by the luminance 
meter is measured. In this case, since it is not that to. which diamond 1 the very 
thing emits light to originally a luminance meter being what measures the 
brightness in the source of photogenesis, incidence of the light separately 
emitted from the light source is carried out to the concerned diamond 1, and a 
brightness grade is measured by measuring the light reflected from this diamond 
1 . Drawing 1 does not show the status measure the brightness grade of such a 
diamond 1 , turns a table 2 to the black concavity of a pedestal 10 which does not 
reflect light probably up, and installs the above-mentioned diamond 1. 
Subsequently, a internal surface of parietal bone covers the periphery of this 
diamond 1 with the fixture 1 1 of the shape of a black cylinder. The upper-limit 
section of this fixture 1 1 is closed by top-plate 1 la by which opening 12 was 
formed in the center section, and the ring-like fluorescent light (light source) 13 
is built into the internal periphery of the upper part. 

[002 1] and the luminance meter in which incidence of the flux of light which has 
the fixed luminous intensity (criteria set point) emitted from the fluorescent light 
13 is carried out to a diamond 1, and the reflected light was prepared in the upper 
part of the above-mentioned opening 12 from the upper part by the side of the 
table 2 of a diamond 1 and a spectrum - light is received by the optical 
instruments 14," such as a radiance meter, and the brightness (cd/m2) of the 
concerned diamond 1 is displayed on the measurement-display machine 15 in 
this case, it is alike and is shown in drawing 2 — as — a luminance meter or a 
spectrum — the total reflection light emitted from the top side of a diamond 1, i.e., 
the brightness grade of the concerned diamond 1, is measured by doubling 
measuring-range A of a total of radiance 14 with the rim of a diamond 1 thus — 
the technique of quantifying and displaying the brightness grade of a diamond 1 
objective from the obtained measured value ****** (l) ~ the technique [0022] 
of asking for d=(Y/X) xl00% from brightness Y (cd/m2) of the diamond 1 which 
standardizes brightness X (cd/m2) of a fluorescent light (light source) 13 to the 
fixed value, and was measured beforehand (2) The brightness of the diamond 1 
which can use the method of asking for d=(Y/X) xl00%, in this case the 
fluorescent light 13 which has various kinds of brightness, and is evaluated can 



be beforehand formed into a-less dimension from brightness Y (cd/m2) of the 
diamond 1 which measures the brightness x (cd/m2) every fluorescent light (light 
source) 13 to use, and was measured. 

(3) The brightness Z (cd/m2) can be measured by the same technique on the 
basis of highly transparent D of the comparison stones (master diamond) 
mentioned above, and the technique of asking for d=(Y/Z) xl00% etc. can be 
applied from brightness Y (cd/m2) of the measured diamond 1 . 
[0023] Subsequently, as shown in drawing 3 , class (EXCELLENT when [ For 
example, ] the above-mentioned value is dl), such as corresponding to the 
values dl-d5 (%) which do in this way and were acquired, is entered in the card 
column of the brightness of a written statement of an expert opinion. In addition, 
it replaces with this grade and may be made to display the brightness grade of 
the concerned diamond 1 by filling in the value of dl-d5 (%) directly. By the 
above, the written statement of an expert opinion of the diamond 1 with which 
evaluation was made about the predetermined item is completed. In addition, the 
sequence of evaluation work over each above-mentioned item is an example 
shown for convenience, and does not ask before and after each. 
[0024] incidentally — example ******- brightness — 4500 cds/m2 the place 
where the table 2 measured the brightness for the light emitted from the 
fluorescent light 13 about 54% of the diamond 1 by 0.3ct -- 961 cds/m2 it is 
therefore, it was d= 21.4% Moreover, when same measurement was performed 
also to two or more of other diamonds with a comparatively good table ratio, it is 
850-1000 cds/m2 in general. It is a domain and it was checked that the brightness 
grade of various diamonds can be distinguished sharply objective with the value 
of the above-mentioned d. Furthermore, when measurement same about Y, A, 
and G (synthetic stone) as an example of a comparison was performed, it is about 
300 cds/m2. It turns out that the big difference more than viewing also arises 
with a natural diamond only by the brightness of a grade being shown. 
[0025] As mentioned above, since the brightness which is the most important 
element is displayed on the obtained written statement of an expert opinion in a 
diamond 1 as a ratio with class, such as being based on the measured value 
using the optical instrument, or a direct reference value according to the 
appraisal technique of this diamond, By rectifying the brightness extent 
objective further only with a concerned grade or concerned proportion as 
contrasted with evaluation of the color grade by artificial decision, and ****** 
tee grade The goods value based on brightness of a diamond 1 can be evaluated 
much more with justice and synthetically conventionally, without inclining 
toward ****-decision. 

[0026] In addition, although only the case where security of the objectivity was 
carried out by evaluating the brightness of the diamond 1 which measured 
directly by the optical instrument in the above-mentioned operation gestalt in 
addition to the criteria which are a present jewel differentiation organization 
association (AGL) was explained By standardizing the measuring method of not 
the thing limited to this but the brightness mentioned above It is the round 
supposed that it is also possible to cut down other indirect evaluation items in 



the future, and brightness is demonstrated most as a result. Brilliant It is also 
enabled to find out the ideal cut more than a cut. 

[0027] Furthermore, if it determines also about the color grade mentioned above 
based on the measured value by the colorimeter, without depending on viewing, 
almost all evaluation items can be determined based on the measured value by 
the objective instrumentation device, and since room for artificial decision to 
enter is lost, grade evaluation of a very objective diamond can be performed. 
[0028] 

[Effect of the Invention] As explained above, according to the appraisal 
technique of the diamond concerning this invention according to claim 1 to 3, by 
measuring the grade of the brightness of a diamond which serves as an 
important element most by the optical instrument, artificial and ****-decision is 
eliminated and the goods value of the concerned diamond is enabled objective 
and to evaluate with justice synthetically. 

[Translation done.] 

Field 

[The technical field to which invention belongs] this invention relates to the 
appraisal (diffraction grating) technique for evaluating the quality of a diamond. 



Technique 

[Description of the Prior Art] As everyone knows, degrees of hardness are the 
minerals of axial crystal system, such as the highest carbon, a natural diamond has 
scarcity value, and also since gloss is very beautiful, it is treasured as a jewel. In 
order to exhibit the brightness most as the object for an ornament, or an object for 
admiration, after the characteristic cut was given, surface polishing was made 
further and a goods value is raised, the commercial scene is presented with such a 
natural diamond as a dealing object. If it is in the natural diamond as such a jewel, 
in order to carry out security of the goods value in the case of dealing in a 
commercial scene objective, the evaluation document generally called written 
statement of an expert opinion (diffraction-grating report) is appended. 
[0003] The result judged about various items for this written statement of an expert 
opinion evaluating the value as a diamond by the skilled expert is indicated, and 
the criteria of the jewel differentiation organization association (AGL) which added 
further several items to the item which the U.S. gemology meeting (GIA) which has 
authority most defined are adopted in our country. Here, the above-mentioned 
item is a color property including the status of the weight (ct) of an outline 
diamond, the various dimensions in a cut, a cut, and polishing finishing, and the 



transparency of the diamond [ itself] etc. 

[0004] For example, drawing 4 - view 6 is a round said that brightness is most 
demonstrated among this kind of diamonds. Brilliant The common diamond 1 with 
which the cut was given is shown, and the about 90% is processed by the 
above-mentioned cut in the diamond as a jewel. About this diamond 1, if each item 
in the above-mentioned written statement of an expert opinion is explained in full 
detail, first, the weight of a diamond 1 is most important element in which the size 
of a diamond is shown, and it will **** it with the electronic balance and it will be 
expressed as a carat (Ct). Moreover, about the various dimensions in a cut, it is 
based on automatic meter reading and viewing of each part dimension which used 
the microscope. The thickness of the depth (%) which shows the rate of depth H 
to diameter D, the table (%) which **ed the size of a table 2 by average diameter D, 
and the girdle 3, and the size of the curette 4 are displayed, and the cut grade (AGL 
criteria) further judged synthetically based on these values is displayed. 
[0005] Moreover, the surface-lapping status in the concerned diamond and the 
object nature of a cut are judged by viewing using the microscope, and are 
displayed as a finishing item. Subsequently, since the diamond has the color in 
which the most contained yellow and brown, as shown in drawing 7 , the grade of 
the color grade which ****ed colorless transparence as the highest D by the 
degree which increases the small [ every ] yellow taste and the brown taste is 
displayed. The technique of determining the grades D-Z is taken by finding out 
the comparison stone of the same yellow taste as the concerned diamond, making 
viewing contrast the target diamond and comparison stone one by one using two 
or more comparison stones (master diamond) D-Z from which the degree of the 
small [ every ] yellow taste beforehand sorted out based on the prototype of GIA 
changes, in order to judge the grade of this color grade. 

[0006] Moreover, the existence of fluorescence nature is displayed as a kind of the 
color property of a diamond. And finally, under binocular-microscope 10 scale 
factor, the crack which exists within and without a diamond from all the orientation 
of vertical and horizontal is inspected, and after taking the size, a number, a 
position, etc. into consideration, as it is shown in drawing 8 based on the criteria 
of GIA, the ****** tee grade of the diamond is determined and displayed. 



[Translation done.] 



